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Executive Summary

An annuatyanobacterianonitoring program has been in place on Lake Champlain since 2id@2.2012,
oversight of the program has been the responsibility of 8tateof Vermont.The program represents a

strong partnership between the Vermont Department of Environmental Conservation (VT DEC), the
Vermont Department of Health (VDH) and the L&kamplain Committee (LC€unding is provided by

the Lake Champlain Basin Program, the State of VerntbatCenter for Disease ContraCD@, and

private donorsData are collected b$tatestaff and an extensive network of trained citizen volunteers.

This report provides a summary of cyanobacteria monitoring efforts for Lake Champlain and for Vermont
inland lakes, regardless of funding source, all of which is housed in the CyanoTracker database hosted by
the VDH.

Cyanobacteria monitoring on Lake Chanplen 200 continued to integrate qualitative observations,
photographic documentationand quantitative analysis afyanobacterigpopulations into guidance for
lake usersAnalysis of waterdr the presence of microcystiand anatoxin, when warranted, pvaled
additional data to inform public health decisions in response to the presence of cyanobacteria.

Objectives

1 monitor cyanobacteria at locations on Lake Champlain and select Vermont inland lakes through
the established partnership between stastaff, the Lake Champlain Committee and citizen
volunteers

9 provide consistent quantitative data at selected locations around Lake Champlain and select
Vermont lakes

1 test for the presence of cyanotoxins when cyanobacteria density and composition trigrgers
reached at select monitoring locations

1 conduct 12 week®sf cyanobacteria toxin testing for drinking water facilities drawing from Lake
Champlain in Vermont

9 facilitate communication about lake conditions through weekly updates to stakeholders via emai
and to the public through the Vermont Department of Health webpage

9 provide outreach and assistance to beach managers, lakeshore property owners and the public
so they can learn to recognize and respond appropriately to the presence of cyanobacteria
blooms.

Citizen wlunteers, staff, andhe general public submitte@680 site-specific reports durin@019 from

Lake Champlain anidland lakesin Vermont Alert level conditionswere reported 345 times on Lake
Champlairduring the monitoring perioeh 2019. Microcystinwas detected alocations on Champlain and

Lake Carmi in 2@®1 No locations exceeded the Vermont recreational guidance values for microcystin.
Anatoxin was detected i 2y S t20FGA2y Ay {4 'fo6lya .le&x |If
value
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Introduction

Lake Champlain is one of the largest lakes in the United States and an important water resource for the
states of Vermont and New York, and the province of Quelbés primarily a recreational lake, but also
serves as an importamirinking water source for all three jurisdictior@yanobacteria blooms have been
documented in the lake since the 1970s, with some areas experiencing extensive annual bid889,
several dog deaths were attributed to cyanobacteria toxins, raisinggthaad safety concerns regarding
drinking water supplies and recreational activities such as swimming, boatiddishing.

An annualcyanobacteriamonitoring program has been in place on Lake Champlain since &2
continues to expand to inland lakes Vermont. Monitoring is implemented through a partnership
approach Data are collected by@ate staff and an extensive network of trained citizen volunteers
Qualitative observations, photographic documentatioand quantitative analysis ophytoplanktan
populatiors are synthesizednto guidance for lake user&nalysis of water when warranted- for the
presence of microcystjranatoxinand/or cylindrospermopsirmprovides additionaldata to irform public
health decisions

Objectives

9 routinely monitor cyanobacteria at locationsn Lake Champlaimnd Vermont inland lakes
through the established partnership betweeXermont state staff, the Lake Champlain
Committeg citizen volunteersandstate/municipal staff ifNew York

1 provideconsistentguantitative datao inform public health decisions and assess @1 trend,

9 test for the presence ofyanotoxinswhen cyanobacteriadensity and composition triggers are
reachedat selected monitoring locations

9 facilitate communication about lakeondtions throughweekly updates to stakeholders via email
andto the public through thevermont Department of Healtiwebpage

9 strengthen communication among the jurisdictions on Lake Champlain responsible for
cyanobacteria responsand

9 provide outreach andssistance to beach managers, lakeshore property owners and the public
so they can learn to recognize and respamgpropriatelyto the presence of cyanobacteria
blooms

Geographic Coverage and Funding

Responsibility for cyanobacteria response in the ChamgBasin is held by multiple jurisdictio@tate or
provincial departments of health and environmental protection typically lead response effdvile
authority to close beaches and waterfront areas often resides with municipalliesgoal of this mject

is to provide data to assist in cyanobacteria response around the .Basinonsistency, Vermont utilizes
the same protocols developed for Lake Champlain across the entire state.

Lake Champlain Basin Program (LCBP) funding supponsdjleet coordinator, housed in the Vermont
5SLI NIYSYyid 2F 9YGANBYYSYyllt [/ 2yaSNDFiIA2yQa o0zx¢
Lake Champlain Losigrm Water Quality and Biological Monitoring Projé€LTM)LCBP funding also
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supports volunteercoordination around Lake Champland several smaller Vermont lakédgough a
separategrant to the Lake Champlain CommittdeCC)In 2019, LCBP provided fundifay cyanotoxin
testingat Vermont drinking water facilities on Lake Champlain

The\ermontDS LI NLiYSy 4 2F 1 SIf4GdK 0510 FyR GKS ¢ 59/ Qa
Division(DWGWPDare strong partners in this monitoring prografrheir funding is provided by the VDH

and VT DEC, respectively, and occasionally includes grants from smheces.ln 2019, sampling at

shoreline quality assurance statiomss supported by the Centers for Disease Control and Prevention
through the Safe Water for Community Health granvioH

VDH provides the technical support underlying the CyanoTracledsite, shoreline monitoring at
selected locationstoxin testing forlocations onLake Champlain and Vermont inland lakes, and bloom
response in Vermonilechnical and public water systesupport forcyanotoxin responses provided by
the DWGWPD

The New York Departments of Environmental Conservation and Health supportahiwring effort by
sharing information regarding cyanobacteria blooms on Lake Chanwahan received by their offices.
They are responsible for bloom response on the New ¥lookes of Lake Champlain. New York maintains
their own cyanobacteria reporting protocols for inland lakes including Lake Geage theNew York
Harmful Algal Blooms notificatianand that information is not part of this monitoring project.

Several monitoring locations are located on Missisquoi Bay in Qaetobeolunteers there submit reports
through the CyanoTracker interfacerovincial and municipal officials there are respible for bloom
responseQuebeamaintains a website afyanobacteria reportseceivedfrom around the province

This report provides a summary of cyanobacteria nayinig efforts for Lake Champlain and for Vermont
inland lakes, all of which is housed in the CyanoTracker database hosted by the VDH.

Methods

The 2019 cyanobacteria monitoring programwas coordinated bythe VTDECand implemented in
conjunction with theVDHand LCCVisualdata from Lake Champlain and other Vermont lakes monitored
by LCC volunteers were collected following tm®ject protocols utilizing materialsdeveloped and
maintained by the LC®T DEC volunteers reporting from lakes outside the @lamBasin followed the
sameprojectprotocols.Water and cyanobacteriaamples were collectedy VT DEC staif selected open
water stations historically monitored by the CLTMon Lake ChamplairShoreline quality assurance
samplesvere collectedoutinelyat selectvermontlocationson Lake Champlaand Lake Carnby citizen
volunteers andvDHstaff. Additional samples, primarily from lakes reporting blooms for the first time
at managed recreational areawere also analyzed gart of this project.Reports from the monitoring
partners and volunteerswere uploaded via a controlled web interface directly to tBganobacteria
Trackingnap (CyanoTrackerpaintained by the VDH.


https://www.dec.ny.gov/chemical/83310.html
https://www.dec.ny.gov/chemical/83310.html
http://www.environnement.gouv.qc.ca/eau/algues-bv/restrictions/index.asp
http://www.healthvermont.gov/tracking/cyanobacteria-tracker
http://www.healthvermont.gov/tracking/cyanobacteria-tracker

Sampling Locations

During the summer 02019, reports were routinely received frorh73 monitoredlocations around Lake
Champlain and from several Vermont inland lakBsble 1provides a summary dftationsby region
evaluation protocolandtype of site Full documentation of the sampling locationgisvidedin Appendix
A

Table 1Location of routinely monitored stations and sampling method utilize20it®. Stations were evaluatl on a weekly or
biweekly basisDatacompiled fromthe season summary spreadsheet available through the @iathoTrackeFurther
information about each station is found Appendix A

Monitoring Protocol

Waterbod
’ Visual | VisualiQuality assurancg] ~ OPEn water
protocol

Adams Reservoir 2

Caspian Lake

Colchester Pond

Coles Pond

Half Moon Lake
Joes Pond

1
1
1
Emerald Lake 1
1
3
6

Lake Carmi

Inland Sea 25
Main LakeCentral 31 2
Main Lake North 15
Main Lake South 27

Malletts Bay

Champlain

Missisquoi Bay
South Lake
St. Albans Bay

Lake Dunmore

RPIN|WIFRLININ[>|PF

Lake Iroquois

Lake Memphremagog

Lake Morey

Lake Runnemede
Mill Pond
Norton Pond
Shelburne Pond
Winona Lake
Total Stations 149 8 16
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Monitoring Protocols
The Visual Monitoring Protocol

Volunteer Recruitment and Training

Volunteers were asked to commit to monitoringlaastone location for the duration of the monitoring
period (nid-June hroughearly Septembér Novolunteer was turned awayonLake Champlajrthiscan
leadto acluster of observation pointsy more popuated areas or areas with high interestl volunteers
attended amandatorytraining sessiofin person or onlingo learn to recognize cyanobacteria, become
familiar with the assessment protocol, and learn how to submit their weekly rep@atdners inteacted
with volunteess in the weeksfollowing the trainingto ensure consistency amonglunteers and their
assessment skilldNot all volunteers were able tasethe internetbased reporting system and instead
submitted their reports by telephone or email

The LCC trained nea@$0volunteer monitors and interested citizeirs23formaltraining sessions during
2019. Additional informal training sessions were provided at roughly a dozen public presentations and
tabling events throughout the yeat.CC also conducted training for Vermont State Park sthéf
participated in the monitoring projecver the course of the summer, LCC volunteer monitors reported
from 123 different locations in 202 (Appendix A

VT DE@Iso recruited and trained volunteers to monitatr13 siteson inland Vermont lakes following the

project protocols.Training was conducted in person and by webifidirewebinar recordingvas posted

2y GKS ¢ 59/ Q& Oel y2o6l OdSNAUTDEGs@falsd ibterdctiad réguladip & 2 dzNJ
with citizen volunteer monitors.

Weekly Observation Process- Volunteers

Monitoring by volunteerdbeganthe week of June 7L Volunteers committed to monitoringhrough
Septemberand were asked to continue longer if they cauRfotocols for the observation process,
supporting documentation and the submittal process firend in AppendixB. Volunteers were asked to
provide asingle observation each wegkreferablybetween 10am an@pm, on the same day of the week
Sunday througl®atuday. Supplemental reports could also peovidedand volunteers were encouraged
to report any blooms they witnessetkgardless of the reporting dagnd to report dailyfor the duration
of blooms whenever possibl®olunteers evaluatedyanobacteriaconditions attheir location using the
prompts, photographs, and descriptions providedtbe LC@nd VT DE@nd assigned it one of the three
categories

1 Category I very few or no cyanobacteria observedecreational enjoyment not impaired by
cyanobacteria
0 lacgno cyanobacteria present, clear water
0 1b¢no cyanobacteria presenbrown and turbid conditions
0 lcgno cyanobacteria present, other plant material
o 1ldclittle cyanobacteria presengenerally safe conditions
1 Category 2; cyanobacteria present at less thhloomlevels
9 Category 3; cyanobacteridbloomin progress
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https://dec.vermont.gov/watershed/lakes-ponds/learn-more/Vermont-Cyanobacteria-Monitors

TheRSAONR LIi A 2y W o-fleinedvs@ientiic defiied] iermFor theSpurposes of theisual
monitoring prdocol, blooms refer to very denseyanobacterisaccumulations resulting in highly colored
water and/or visible surface scumdense accumulatianof algae are also known as blooms but under
this protocol are captured i€ategoryl.

Each volunteer waasked to providehree photographswheneverCategory2 or Category3 conditions
were observedAll reports were uploaded to the VDH tracking mag aisecured interface @ubmitted

to the LC@r VT DEG@ia their online forns. These online forms were also used when the VDH website
interface occasionallywas not functional Partnersreviewed allbloom reports and photosThey also
conferred with volunteersas needed to verify the presence of cyanobactea appropriate statusr
when no reports were received.racker software automatically notifies partners of Category 2 and 3
reports so these can be reviewedd posted quickly.

Weekly Shoreline Quality Assurance Sampling

In addition to thevisual observationolunteers or VDH stafflso collected water samples each wedk
8 sites These locations were areas with high recreational usage, prone to blooms, or locateditiritg
of drinking water facilities.

Volunteer sites:

North Beach Burlington VT Red Rocks PagSouth BurlingtonvVT
St. Albans Bay PagkSt. AlbansVT The Shipyard; Highgate VT

VDH sites:

Alburgh Dunes State PatkAlburgh VT TriTown Rd; West AddisonvT

Lake Carmi State Pagkeranklin VT Lake Carmi North BeacHranklin VT

These unfiltered samples were analyzed foicrocystinand anatoxin at the Vermont Public Health
Laboratory. Cgnobacteriaand algae were identified and counted by DEC staffingle whole water
sample was ctdcted by placing a 0-b bottle carefully at the surface and tipping to fill, avoiding dilution

of the surface scum as much as possible. The sample was mixed thoroughly and decanted into sample
bottles for subsequent cyanobacteria enumeration or toxin lgsia. All samples were kept on ice in
coolers or refrigerated until they reached the lathese samples were used to evaluate the effectiveness

of the visual assessment protocol when evaluating recreational risk.

The Open Water Protocol

Data on taxonomidistribution, cell density and the presence of toxins were collected by the VT DEC
following the Open Water ProtocoWT DEC staff conducted cyanobacteria assessments during their
biweekly monitoring for the Champlain Loteym Water Quality and Biologicdlonitoring Project
(CLTM)At each monitoring site, staff utilized thésualassessmenprotocol to evaluate cyanobacteria
conditions and collected a 3m plankton to@yanobacteria observed during transit were also assessed
using thevisualassessmenprotocol. When category 3conditions were observed, whole water surface



grabs were collected for the analysis of tox{mgcrocystinand anatoxin)and cyanobacteria densityt
locations where blooms were uncommon, whole water surface grabs for toxin amblogeteria were
also collectedduring category 2conditions.Routine nonitoring beganJunel0" and continued through
early October.

VT DEGtaff also routinely visited open water stations on Lake Carmi and Ticklenaked Pond in Vermont
beginning inMay. Visual assessments were made at these statidnee to October Taxonomic
information on mhytoplankton communitiescollected as part of routine DEC monitoringre shared
through CyanoTrackeWater samples were collected from open watecation during bloom events on
Lake Carmi

Field Methods

Plankton were collected as integrated 63 pum mesh plankton net for determination of cyanobacteria
density. Net concentrates were obtained by lowering the plankton net opening to 3m and drawing it
steadily back to the surfacéit DEC stations on Lake Camnid Ticklenaked Ponglankton nets were
lowered to twice the seccho be consistent with historical data frotheselocatiors.

When alert level conditions were observed, a single whole water awmas collected by placing a bucket
carefully at the surface and tipping to fill, avoiding dilution of the surface scum as much as pdssble.
sample was mixed thoroughly and decanted into sample bottles for subsequent cyanobacteria
enumeration or toximnalysisAll samples were kept on ice in coolers until they reached the lab.

Plankton Enumeration

Plankton samples were analyzed using an inverted compound microscope at 200x in a Sedgewick Rafter
(SR) cellone mL aliquots were settled for A5 minues before analysi€stimates of cell density were
obtained for all observed cyanobacteria and selected other taxa using the size categories ritabtein

2. Observed individuals or colonies were assigned to a unit category, or seatgbries, as neededhe
number of units in each category is then multiplied by the cell factor to obtain an estimate of cell
density/mL in the sampleDuring the analysis, all cyanobacteria were identified to the lowest possible
taxonomic level while m&t other algae were identified simply at the division level, e.g. green algae or
diatoms. Identical counting protocols were used for whole water and plankton concentreleskton
samples were counted by VT DEC staffrained internsand data were upladed to the VDH data
interface, typically within 24 48 hours for open water station#lert level samples were analyzed and
posted as soon as possible after samples were received at the laboratory.

Table2. Size categories and cell factors used to est@niield densities of colonial algae.

Taxon Unit Category Estimated cells/unit Cell factor
Anabaena Fragment <20 10
Aulocoseira Small 20¢100 60
Fragilaria Medium 100¢ 1000 500
Large >1000 1000
Microcystis Small <100 50
Coelosphaerium Medium 100¢ 1000 500
Woronichinia Large >1000 1000
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Taxon Unit Category Estimated cells/unit Cell factor
Fragment Single trichome 20
I Small Quarter of a colony 2500
Gloeotrichia Medium Half of colony 5000
Large Entire colony 10,000
Fragment Single trichome Measured
Aphanizomenon Small Small flake 200
Medium Medium flake 500
Large Large flake 1000
Limnothrix Single trichome
Lyngbya/Scytonem: fragment Measured

Source of Reports

In addition to the traineditizenvolunteersandfield staffin VT DEC and VDKaoobacteria reports were
received fromnumerous other source§he NY DE&hdthe NY Department of Health notified Vermont
when blooms were reportedn their shores.Vermont state park stafat several locations received
training and provided report§.hegeneral publigprovide reportdy emailandtelephone Allreports were
evaluated and confirmed utilizing photos, descriptive information, and available corroborating
information before posting to the CyanoTracker map.

Toxin Analysis

Toxin analyses were conducted by ermont Public Health Laboratoity ColchesteryYT. Whole water
samplesfor microcystinwere analyzed & receivedunless biomass was high enough to interfere with
analytical proceduredn that event,samples were dild prior to analysisf microcystin by ELISA.

Whole water sample$or anatoxin analysisvere concentrated using solid phase extraction cartridges
unless large amousbf biomasswere presentln that event, aliquots werdiluted prior to extraction.

Toxin Monitoring at Vermont Drinking Water Facilities

In 2019, the DWGWPD and the VDH receifeadding fromthe Lake Champlain Basin Progreovsupport

12 weeks of cyanotoxin monitoring at Vermont public drinking water systems drawing from Lake
ChamplainWeekly raw and finished water sampl@sre collected byfacility staff and transported to the
VDHPublic Health Laboratory for anaily<f microcystin andcylindrospermopsirby ELISAAIl sample
containers and labels were provided to the faciliti®ampledrop-off and pickup opportunities were also
provided.

Sampling began JuBy 2019. All 22 public facilities participatedhough severasystems do not operate
after Labor DayResults were shared with operators by ¥BH lab an®@WGWPD

Communication and Outreac h

Members of the paner institutions(LCC, VT DE&hdVDH comprised an internal communication group
that shared allbloom reports upon receipt anccoordinatedresponse activities as needeBartners
received automated notificatin of category 2 and Beports posted to the tracking database, facilitating
communication and enabling volunteer reports to be reviewed and approved quidkiy group also

11



shared literature and other pertinent informatiomheLCBPNY DEQYY DOHand Vermont State Parks
staff were also kepapprised oftyanobacteriaonditionsthrough the automated notification system

Weekly enail updates summarizingeports, cell density, species composition and toxin data were
provided toa group of stakeholderesponsible for public healtlThese wergrimarily state and town

health officials, state andown waterfront managers, Champlain water suppliers, and researchers.
Updates were released typically &gmiday morningshut stakeholders also receivesmail notification of
extensive blooms as they occurrethe Lake Champlain Committee also provided weekly emails to LCC
volunteer monitorsand partner agenciesis well asnterested citizensotheragenciesand the media.

Notification of the Public

The Cyanolacteria Tracker, housed on the VDH websifettp://healthvermont.gov/tracking/
cyanobacterigracken, displayed the most up to date information on the presencecydinobacteria
blooms on Lake Champlain and in Vermddh the website, a table listed all reports that had been
received and approved during the 2019 season, and a map displayed the status of the most recent report
for a given site.

Map status was based ahe visual assessment. At locations where water had also been sampled and
analyzed, the visual assessment was used to generate the map status unless subsequent toxin analysis
results indicated that this should change. No changes were necessary in 2019.

Results of the assessments translated to one of three map status categories:

VDH MapStatus Visual
Generally Safe (green) Category 1
Low Alert (yellow) Category 2
High Alert (red) Category 3

The CyanoTracker software occasionally experiehd®l2 6 f SY&a 06Se@2y R *BOHS&EF O2 y (i NJ
worked to restore functionality as soon as practid¢althose situations, monitors useshline reporting

form to file reports or calledh to verbally report information These reports were added to theatker

as soon as practical.

A list of locations where blooms had been reported for the previous week was also compiled and displayed
on the VDH webpage each weéhttps://www.healthvermont.gov/healthenvironment/recreational
water/lake-conditiong.

Response to Monitoring Reports

Three jurisdictions were covered by the monitoring program efforts (New York, VerammhtQuebec).
While the monitoring program provided a lakade system of assessing and reporticypnobacteria
conditionsshared viaemail and he VDH webpageagsponseto specific events was coordinated and
implementedby the appropriate jurisdictiofollowing theirrespectiveresponse protocols.

12


http://healthvermont.gov/tracking/%20cyanobacteria-tracker
http://healthvermont.gov/tracking/%20cyanobacteria-tracker
https://www.healthvermont.gov/health-environment/recreational-water/lake-conditions
https://www.healthvermont.gov/health-environment/recreational-water/lake-conditions

Outreach

Partners maintaiad individual websites highlighting monitoring activities, the interacy@anoTacker
map and annual datd®artners also éld trainings, mde presentations upon request, arrdsponcdto
inquiriesfrom the public, lake users and the mediadditionally LCC posted link to their weekly report
on Facebookemailed a weekly report to monitors tailored to their needsdanotherto interested
citizens and the media.

Results

Overall effort

We receied 2680site-specificreportsin 2019. These were providely projectpartners volunteers and
others (Table3). Most were fromLake Champlajrhowever, regular reports were alsprovidedfrom 13
inland lakes in Vermoriiy VDHstaff andvolunteers coordinated by LCC or VT DRE€portshased orthe
visual assessmeptotocolrepresentedd1%of all reportsreceived The remaining reports were obtained
at the shoreline qualitassurancestations orusingthe open water protocal

Table3. Summary of the 208 cyanobacteria monitoring station reportSupplemental reportsare from locations other than
regularly monitored sitesr between regular reporting time®ata compiled from the season summary spreadsheet available
through the VDH Tragkg Map.Reports provided by the public and others outside of the monitoring program were interpreted
using the visual assessment procdasither information aboutoutine locations can be found iAppendix A

Assessment Method
Waterbody Region Monitor Report Type Visual Shoreline Open
Quality Water
Assessment
Assurance Protocol
Adams Reservoir VT State Parks| Routine Weekly 24
Arrowhead Mountain Lake LCC Volunteer Supplemental 1
Bald HillPond Other Supplemental 1
Caspian Lake VT DEC volunteel Routine- Weekly 9
Routine- Weekly 9
Colchester Pond LCC Volunteer
Supplemental 2
Coles Pond VT DEC voluntee Routine- Weekly 10
Crane Brook Other Supplemental 1
East Long Pond Other Supplemental
Emerald Lake VT State Parks| Routine- Weekly 11
LCC Volunteer | Routine- Weekly 16
Half Moon Lake -
VT State Parks| Routine- Weekly 1
) . VDH Supplemental 1
Indian Brook Reservoir —
Municipal staff Supplemental 1
Routine- Weekly 32
Joes Pond VT DEC volunte
Supplemental 3
Knapp Pond No. 2 Other Supplemental
Lake Bomoseen VT State Parks Supplemental 3
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Assessment Method

Waterbody Region Monitor Report Type Visual Shoreline Open
Quality Water
Assessment
Assurance Protocol
Routine- Weekly 28
LCC Volunteer
Supplemental 14
Routine- Weekly 28
VDH
Lake Carmi Supplemental 2
VT DEC Routine- Weekly 49
Routine- Weekly 7
VT State Parks
Supplemental 29
LCC Staff Routine- Weekly 1
Routine- Weekly 227
LCC Volunteer
Supplemental 100
Other Supplemental 8
Inland Sea VDH Supplemental 2
VT DEC Routine- Biweekly 8
Routine- Weekly 28
VT State Parks
Supplemental 12
Bloom Alert Supplemental 1
Routine- Weekly 10 4
LCC Staff
Supplemental 180
Routine- Weekly 373 22
LCC Volunteer
. Supplemental 125 1
Main LakeCentral
Other Supplemental 1
VDH Supplemental 1
Lake Champlair Routine Biweekly 32
VT DEC
Supplemental 1
LCC Staff Supplemental 2
Routine- Weekly 171
LCC Volunteer
Supplemental 39
Other Supplemental 2
Main Lake North VDH Routine- Weekly 10
Routine Biweekly 15
VT DEC
Supplemental
Routine- Weekly 5
VT State Parks
Supplemental
Routine- Weekly 250
LCC Volunteer
Supplemental 52
Main Lake South Other Supplemental 3
Routine- Weekly 13
VDH
Supplemental 1
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Assessment Method

Waterbody Region Monitor Report Type Visual Shoreline Open
Quality Water
Assessment
Assurance Protocol
. RoutineBiweekly 14
Main Lake South VT DEC
Supplemental 1
Routine- Weekly 68
LCC Volunteer
Supplemental 10
Other Supplemental 1
Malletts Bay - -
VT DEC Routine Biweekly 8
Routine- Weekly 33
VT State Parks
Supplemental 2
Routine- Weekly 29 14
LCC Volunteer
o ) Supplemental 10
Missisquoi Bay ) -
Routine Biweekly 22
VT DEC
Supplemental 1 1
Lake Champlair Routine- Weekly 5
LCC Volunteer
Supplemental 1
South Lake
Other Supplemental 1
VT DEC Routine Biweekly 16
LCC Staff Supplemental 2 1
Routine- Weekly 89 11
LCC Volunteer
Supplemental 78
Routine- Weekly 4
VDH
St. Albans Bay Supplemental 1
Routine Biweekly 9
VT DEC
Supplemental 1
Routine- Weekly 3
VTState Parks
Supplemental 1
Routine- Weekly 8
LCC Volunteer
Lake Dunmore Supplemental 1
VT State Parks| Routine- Weekly 7
Routine- Weekly 33
) LCC Volunteer
Lake Iroquois Supplemental 4
Other Supplemental
LCC Volunteer | Routine- Weekly 7
Routine- Weekly 36
MWA Volunteer
Supplemental 30
Lake Memphremagog
Other Supplemental 1
Routine- Weekly 31
VT DEC volunte
Supplemental 7
Routine- Weekly 14
Lake Morey VTDEC volunteel
Supplemental 1

15




Assessment Method

Waterbody Region Monitor Report Type Visual Shoreline Open
Quality Water
Assessment
Assurance Protocol
Lake Runnemede VT DEC voluntee| Routine- Weekly 8
Lake Shaftsbury VT State Parks Supplemental 2
Lake St. Catherine LCC Volunteer Supplemental 6
Long Pond VT DEC Supplemental 1
) Routine- Weekly 7
Mill Pond VT DEC volunte
Supplemental 1
) Other Supplemental 1
Nichols Pond
THO Supplemental 2
Norton Pond VT DEC volunteel Routine- Weekly 7
Salem Lake VT DEC volunteeg  Supplemental 3
LCC Volunteer | Routine- Weekly 10
Shelburne Pond
VDH Supplemental 1
) VT DEC Supplemental
Ticklenaked Pond
VT DEC volunteeg  Supplemental
i Routine- Weekly 20
Winona Lake LCC Volunteer
Supplemental 1
Total Reports 2680 2443 112 125

The number of samples analyzed in 284 summarized in Table Z#wo hundredsixty-three water
samples were analyzed for phytoplankton densi§7 for microcystinand 115 for anatoxin.Most toxin

samples were collected for quality control purposes and were not triggered by assessment reports.

Cylindrospermopsin was nanalyzedn 2019.

Tabk 4. Number of waterand phytoplanktorsamples collected and analyzed in 20Data compiled from the season summary

spreadsheet available through théDH Tracking Map

Phytoplankton Microcystin Anatoxin
Assessment Type Plankton Net [ Whole water Whole Whole water
water
Open Water Protocol 121 1
Visual 18 13 27 6
Quality AssurancProtocol 110 110 109
Total 139 124 137 115

Assessment Results 7 Recreational Monitoring
Summarie®f the assessment results from regularly monitosseesin 2019 is presented irFigure2. The
highest monitoring category reached in each region of Lake Champlain and Vermont inland lakes is noted
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in Tableb. The full list of records is available upaguest or can be downloaded from the VDH website
(http://www.healthvermont.gov/tracking/cyanobacterisracker).

Most reports(81%) receivedfrom Lake Champlain and Vermomiand lakesndicated that few or no
cyanobacteria were present (category 1 of the visual protodolill, 483 reports of alert conditions
(categories 2 and 3)ere receivedduring the summer of 208, 18% of the total reports received.he
highest dendy of potentially toxic cyanobacteria was observadthe North Beach at Lake Carmon

Septemberl0, 2019 (131,666,700 cellgmL).

Figure2. Summary of assessment reports received in@@h¢Lake Champlajreb¢ Vermont inland lakedDatacompiled from
the season summary spreadsheet available through the VDH Trackindisidpshading indicates supplemental repoNOTE
the difference inscale between lake€ategory 1a = clear water, 1lbrown and turbid, 1c = other plant material, 1cmall
amount of cyanobacteria. Category 2 = low alert. Category 3 = high alert.

Figure 2aLake Champlain regions
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A total of137 shorelinesamples were analyzed for the presence of microcyatici115 for anatoxinin
2019 (Table 4) from both routine sites and otime reports at other locationsThe number of samples
tested for each waterbody is provided in TablevBcrocystin wagletected atthree locations over the
summer of 209 ¢ Missisquoi Baynd the Inland Sean Lake Champlaimnd Lake Carmihe highest
observed concentration of microcystin was measured on Septe@watr North Beach on Lake Carmi (1.1
pg/L). Anatoxin wasletected inthree samples from St. Albans Bay PackSeptember 10 (0.68g /L),
September 170.78ug/L) andSeptember 241.1ug/L).
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Table5. Highest status reached each waterbodyn 2019. Data compiled from the season summapreadsheet available
through the VDH Tracking Mallethods V = visualQ) =quality assuranceO = open water protocol

Highest Cell F,\';I?;i_st Highest
Waterbody Region #Reports Assessment| Highest Status| Density cystin, Anatoxin,
Method Observed (1233:}/3@ ug/L " #%/sl_ted)
(# Tested)
Adams Reservoir 24 \% Generally Safe not tested
Arrowhead Mountain Lake \% Generally Safe not tested
Bald Hill Pond \% High Alert not tested
Caspian Lake 9 \% Generally Safe not tested
Colchester Pond 11 \% Low Alert not tested ‘ <0.16 (1) ‘ not tested
Coles Pond 10 \% Generally Safe not tested
Crane Brook 1 \% High Alert not tested
East Long Pond \Y, Low Alert not tested
Emerald Lake 11 \% Generally Safe not tested
Half MoonLake 17 \Y, Generally Safe not tested
Indian Brook Reservoir 2 Vv High Alert 24,400 | <016 (2)| <0.5 (1)
Joes Pond 35 \Y, Low Alert not tested
Knapp Pond No. 2 1 \Y, Low Alert not tested
Lake Bomoseen 3 \Y, Generally Safe not tested
Lake Carmi 157 V,Q, 0 High Alert 131,666,700 0.22 (36) | <0.5 (28)
Inland Sea 387 Vv, 0 High Alert 32,200 0.36 (4) <0.5 (3)
Main Lake Centra| 750 V,Q, 0 High Alert 56,700 <0.16 (36)| <0.5 (28)
Main Lake North 246 V,Q, O High Alert 217,200 | <0.16 (11)| <0.5 (11)
Main Lake South 334 V,Q, O High Alert 150,100 | <0.16 (14)| <0.5 (14)
Lake Champlair -
Malletts Bay 122 V, O High Alert 265 <0.16 (1) | not tested
Missisquoi Bay 77 V,Q, O High Alert 94,966,600 | 0.93 (14) | <0.5 (14)
South Lake 23 V, O High Alert 6800 not tested
St. Albans Bay 201 V,Q, 0 High Alert 86,600 <0.16 (16)| 1.1 (15)
Lake Dunmore 16 \% Generally Safe not tested
Lake Iroquois 38 \% Low Alert not tested
Lake Memphremagog 112 \Y, High Alert not tested
Lake Morey 15 \% Generally Safe not tested
Lake Runnemede 8 \% Generally Safe not tested
Lake Shaftsbury 2 \% Generally Safe not tested
Lake St. Catherine 6 \% Generally Safe not tested
Long Pond 1 \% Low Alert not tested
Mill Pond 8 \% Generally Safe not tested
Nichols Pond 3 \% HighAlert not tested ‘ <0.16 (1) ‘ not tested
Norton Pond 7 \% Generally Safe not tested
Salem Lake 3 \% Generally Safe not tested
Shelburne Pond 11 Vv High Alert 141,700 | <016 (1)] <05 (1)
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Highest Cell T/'I?Cr;ﬁ_st Highest
Waterbod Region HReports Assessment| Highest Status| Density cvstin Anatoxin,
y 9 P Method Observed Observed, ystin, Mg/l
cells/mL ho/L (# Tested)
(# Tested)
Ticklenaked Pond 5 \% Generally Safe 1130 not tested
Winona Lake 21 \Y, Low Alert not tested

Twentyeight cyanobacteriataxa were observed in Lake Champlain inland lakesduring the 209
monitoring period (Tablé). The majorityhave beendentified as potential toxin producers in the scientific
literature.

Table6. Cyanobacteria taxa observed in Lake Champlain cyanobacteria monitoring saviealesf first report refers only to the
cyanobacteria monitoring prograriPrior to 2012, cyanbacteria were noted to genus only.

Year
Name Toxin I_Dresent _of

producer | in 2019 | first
report
Anabaena circinalis yes yes 2003*
Anabaena planctonica yes yes 2003*
Anabaenaspp yes yes 2003*
Anabaena flosaquae yes yes 2015
Aphanizomenospp. (likelyA. gracilg yes yes 2012
Aphanizomenon fleaquae yes yes 2003*
Aphanocapsapp. no yes 2004
Aphanothecespp. yes yes 2012
Arthrospiraspp. no yes 2012
Chroococcuspp. no yes 2003
Coelosphaerium spp. Yes no 2003
Cyanodictyorspp. no no 2016
Gloeotrichiaspp. yes yes 2003
Gloeocapsapp. yes no 2004
Komvophororspp. yes no 2016
Limnothrixspp. possible yes 2012
Merismospediapp. no yes 2003
Microcystisspp. yes yes 2003*
Microcystis wesenbergii yes yes 2012
Oscillatoriaspp. yes yes 2005
Planktothrixspp. yes yes 2017
Pseudanabaenapp yes yes 2012
*Radiocystispp. possible yes 2012
Romeriaspp. no yes 2014
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Year
Toxin Present of

Name producer | in 2019 | first
report
Scytonema crispuifsynonym
Lyngbya cinncinaa yes yes 2012
Snowellaspp no yes 2012
Trichodesmiunspp no no 2015
Woronichiniaspp (formerly yes yes 2012

Gomphosphaeriapp.)

Filamentous cyanobacteria

(Oscillatoriales) possible yes 2014

colonial taxon (likelfCyanonephron

no es 2014
spp.) Y

Drinking Water Supply Monitoring

In 201, the VDH offeredwith support fromthe Lake Champlain Basin Progrdree weekly microcystin

testing for public drinking water facilities in Vermont fralaly8 through SeptembeR7. The DWGWPD

organized training sessions for facility operators, where f@@ded guidance on the visual assessment

system =51 LINBQPGARSR |y 2@SNWASG 2F +SN¥2y G Qand3Idzi RIY
DWGWPD discussed treatment options for cyanobacteria and toxins in drinking water syRe=uks of

GKS adzrYSNDna GSaiday 3 htipdNBec.@tmgnt.gpBwater@ritadidwa@nivitdry S |+ G
guality-monitoring/blue-greenalgae/cyanotoxirmonitoring There were noconfirmed microcystin

detectionsat these facilitiesn 2019.

Volunteer training

Volunteer trainings were conducted by LCC staff at locations around the Lake Champlaif\Baisiy.
three formal sessios trainednearly 250 potential monitors and interested citizenBlumerous media
interviews and appearances alerted the public to the opportunity to become a volunteer mobGa.
staff provided training for Vermont drinking water facility operators andviatershed organizations on
Lakes Carmand Iroquois.In 2019, LCC continued to traikey personnel at Vermont State Parks and
facilitate their reportingIn 2019 reports were provided from 16 Vermont and 1 New Yatate parks by

staff, LC@olunteers, and VDH sta¥.T DEC provided training for watershed associations and others on
Vermont inland lakes located outside the Champlain Basin.

Training sessions provided informaticabout cyanobacteria¢ causes, conditions that favor the
development of blooms, appearance, associated health conceamsl managemen efforts aimed at
reducingbloom frequency Monitors were taught to distinguisbyanobacterigfrom other phenomena
they might see in the laksuch as green algae and poll@maining sesens also introduced volunteers to
the online LCGnd VT DE€yandacteria resources and report formand the VDH Tracker reporting
process
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The volunteer monitor program has an impact beyond the recruitment of volunteerscalhetction of

data. As awaremss of the possible health effects associated with cyanobacteria spreads, the interest in
learning more about these organisms increaséile not all trained volunteers go on to report, all
became familiar with cyanobacteria, potential health risks asgediwith them, and the water quality
conditions that increase the likelihood of blooms.

Outreach and Assistance

Project partners continue to provide outreach and assistance to individuals and municipalities, primarily
through phone calls and emalh adlition, the LCC sends out a weekly update on conditions to their
volunteers andorovides separate weekly emails to a-kgtrve of interested citizens and agencies along
with media reports throughout the seasokuidance and assistance to town health @#fs, beach
managers, andesidents was providely partnersduring bloom eventsAll parthershadwebpages with
resources and contacts for anyone seeking information about cyanobad®enitners ado responded to
media inquiries

Regional and National Activities

Project partnerareactiveat the local, regionaknd national levelPartners continue to work closely with
state and provincial staff in New York and Quebec to share monitoring information and bloom r&fjorts.
DEC field staff comtue to participate in EPA Region 1 efforts to develop a field screening method for
cyanobacteria based on phycocyanin, a photosynthetic pigment found in cyanobacteria but few other
algae. VT DEC alsprovided samples from Lake Champlain foregional USS& project focused on
assessingyanobactericommunity composition by eDNA.

Theproject managercontinues to be a member dfie Great Lake$lABS Collaboratoran effortin the
Great Lakes Regidim leverage relationships among universities, states and federal partners to share
cutting edge research and develop collaborative approaches to cyanobacteria monighgmpntinues

to serve as a eohair of the Inland HABS Program of the North Americie Society (NALMS).

In 2019,the Interstate Technology and Regulatory Council (ITRC) kamariopment of a technical
document intended to sumarize anddentify resources supporting cyanobacteria management around
the country. The HCB Team of the ITR@ticipates completion of the technical document in late 2020
with training to begin in 2021 Severaimembers of the team come from the Lake Champlain Basin,
including the project manager wiserves as one of two team d¢eaders.The LCBP has provided financial
& dzLJLJ2 NI F 2 NJ aindkaleast Srle aihiing oa théN@sulting document will be held in the Basin.

Team project leads in Vermoit! & { KI Yo dzZ3KX . & h Q. bdl)Sliaorateddo CA 4 KS |
write an article for the Summer 2019 issue of Lake Line magazine, a publication of the North American
Lake Management Society (NALMS). The article is open access and availatae

Communication with t he Stakeholders and the Public

Results of the weekly assessnts were communicated via email sovariety of stakeholders'he 154
recipientswho received the VT DEC emaiisre largely associated with the states of Vermont and New
York.Other recipientsincludedfederal officialsand LCBF14); provincial officials irQuebec(5); water
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http://www.glc.org/work/habs-collaboratory
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facilities local governmental organizationsr municipal staff(30); non-profits and universities 15,
including partners), and unknown recipien8.(As noted earlier, LCC also provided weekly emails to all
monitors and partner agencies as well as separate weekly emails tesarist and regular emails to the
media one blooms began.

Information was shared with the public via the VBtnobacteria webpagesee table belowBetween
Juneand December 2, the VDH Cyanobacterisebsitereceivednearly 10,00&isits(Table7). Activity
was greatest in Julgnd Augus, peak months of recreational activitfthe monitoring data was also

F 0O0SaaAroft s i K N2 dz3 K 0KS +51 Q& OYPBANRYYSyYil f
http://healthvermont.gov/tracking/indexaspx
VDH Cyanobacteria Webpages URL

VDH Cyanobacteria Landing Page healthvermont.gov/cyanobacteria

healthvermont.gov/healtkrenvironment/recreationaiwater/lake-
conditions

VDH Cyanobacteria Lake Conditions Page

EPHT Cyarfwoackel_anding Page healthvermont.gov/tracking/cyanobacteri@acker

http://www.healthvermont.gov/healthenvironment/cimate-
health/cyanobacteria

VDH Climate Change and Cyanobacteria Pag

Table7. Usage of the VDH Cyanobacteria webpage919

2019 Month VDH Cyanobacteria Landin¢ VDH Cyanobacteria Tracker
Page- Unique Page Views* Unique Page Views**

June 450 692

July 3265 12,052
August 4621 5,758
September 855 1,174
October 368 779
November 231 281
December 171 117

Total: 9961 20,853

* www.healthvermont.gov/cyanobacteria

Challenges

Each year, project partners trains citizen volunteers to recognize cyanobacteria using visual cues and
knowledge gained over the 1gear life span of the monitoring efforOur focus is on the typical
appearance of cyanobacteria blooms and other aquatic phenom@kearemind our monitors that there
are alwaysexceptionsand encourage them to share unusual observations withlugurn, these are
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shared by the LCC with the widteam of volunteeraind continue toenhance their ability to distinguish
cyanobacteria from other aquatic phenomena.

This year, an unusual brownish tan scum was reportegbliynteers and others in the St. Albans Bay and
Inland Sea areduring July. Seral samples were provided by volunteers which allowed VT DEC to identify
the scum agarapaces shed by zooplankton and contairéplippia pverwintering eggs While these

are not uncommon, this was the first tinextensivescums of this material had beeeported.Later in

the summer, similar scums were observed on Lake Memphremagog by a cyanobacteria volunteer and
confirmed to befrom zooplankton.

Discussion

The primary role of theyanobacterianonitoring program is to provide data on cyanobacteriawrcence

and abundance to the VDH and other partners for the protection of public hektid.data provided by

the program assists drinking water facilities around Lake Chamipl@waluate the quality of their raw
and finisked water, and, in Vermont, provides operators with specific information about the
presence/absence of selected cyanotoxifBe program serves an education and outreach role, helping
volunteers and others recognize situations when recreational activities mightenprudent.Data also
provide insight as to the effectiveness of the monitoring approach and contribute to a historical
perspective of bloom events in the Basin.

Effectiveness of the visual monitoring protocol

Quantitative datacollectedduring 20D in canjunction with visual assessmenat selected sitesontinue
to support the visual assessment protocals an effectiveool to assess potential recreational riskhe
majority of reportsfrom quality control sites reportedCategory 1 (generally safe cotioins), with
correspondingly low concentrations of potentially toxic cyanobact@igendix ¢

Anatoxinwas detected irthree quality controlsamples with a visual assessment in CategodyclLittle
cyanobacteria presenMicrocystin was detected in several samples in Categories 2 and 3 reports (alert
level conditions)All werewell below theVermontrecreational guidance level of /L for microcystin

and 10ug/L for anatoxinPotentiallytoxic cyanobacteria were present in all samphath microcystin or
anatoxin detections.

Each year, there are unusual observations that challenge our monitors as they utilize the visual protocol.
We continue to update training materials to include the snal as well as common appearance of
cyanobacteria and other aquatic phenomena.

Cyanobacteria conditions in 2019

Vermont inland lakes

Historical data from routinely monitored.ake Carmi Shelburne PondLake Iroquoisand Lake
Memphremagogre presented ifFigure 4Both Carmi and Memphremagog experienced a larger number
of reports in the alert level categori@ghen compared to previous yeard/hile thismayoccur due to an
increase in the number afites orvolunteers similarincrease also occurredsomeregionson Champlain

24



and are consistent with regional cyanobactetiaformation, indicating that blooms affected these lakes

more frequently in 2019

Figured. Webpage status reports on selected inland lakes since 2013. Supplemental reponisiaded.
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Otherwaterbodiesexperiencing bloomm Vermontincluded

9 Bald Hill Pond 1 Joes Pond

i Colchester Pond 1 Knapp Pond No. 2

1 East Long Pond 1 Long Pond

T Indian Brook 1 Nichols Pond
Reservoir 1 Lake Iroquois

b
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A ]

0

1 Lake Winona
1 Shelburne Pond

Table8 summarizes microcystin concentrations observedLake Carmsince 2038, the only inland
Vermont lakecurrently monitored routinely for cyanotoxin§Samples for cyanobacteria testing were
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collected weekly at two locations on Lake Carmi byMbBéd and additional samples were collected during

blooms Microcystin was detectedhree timeson Lake Carmihis year Al 4 SNBE 06 Sf 2 ¢
recreational guideline of Ag/L
Table8. Microcystin concentrations ihake Carmi2013- 2019. The reportinglimit is0.16 pug/L
Lake 2013 2014 2015 2016 2017 2018 2019
median <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
range <0.16-0.21 | <0.16-0.39 | <0.16¢ 0.40 <0.16 <0.16¢ 4.4 | <0.16¢1.19 | <0.16¢1.1
Lake Carmi #samples 10 19 17 25 35 32 36
#stations
tested 1 4 2 3 3 4 4

Cyanobacteria Conditions on Lake Champlain:
Eightyfour percent of theChamplainreports from 203 indicated generally safe conditior{e=1796,
Figures 5 and 6)Alert-level conditions were reporte®45 times, nmany of which were spplemental
reports (n=254, 39%supplementa). Alert level conditions were reported most frequentlytime Inland

Sea (n93), St. Albans Bay (n=90), amdkin Lake Central (n=48As observed on Lakes Carmi and

+ S NI 2

Memphremagog, most Champlain regions experienced an increased number of alert level reports in 2019
(Figure 7)consistent with anedotal reports from around th&lortheast
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Figure5. Number of yearlyyanobacteria status reporfsr Lake Champlaihy categoryRecords prior to 2012 wemeterminedusing
historical cell count and toxin datBeginning in 2012ummariesnclude records obtained using the visual assessment protdbel status
generated by the visual assessment protocol is used at locations where both types of assessment were eSygplegdental reports are
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Figure6. Cyanobacteria status reportsake Champlaiby category percent of total reports receivedRecords prior to 2012 were determined
using historical cell count and toxin daBeginning in 201,2ummaries includeecords obtained using the visual assessment protddoe status
generated by the visual assessment protocol is used at locations where both types of assessment were e@pfplethental reports are
includedbut not reported separately

27



300 200

] Champlain - Inlang, Sea = Champlain - Malletts Bay

Champlain - Main Lake Central Champlain - Missisquoi Bay

Champlain - Main Lake North

Number of Reports

hamplain - Main Lake South =

mmm Generally safe

E Supplemental reports
C— Low alert

=== Supplemental reports S = supplemental reports
mmm High alert

B Supplemental reports

NOTE the differences in scale
between regions.
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followingthe year on the x axis.

Cyanotoxin sample effortsn Lake Champlaioontinue to target bloom situations whenever possible
Because microcystin concentratioaise expected to be highest in these situatiotisis targeted sampling

increases the opportunity to captur@igh microcystinevents. Microcystin concentrations exceeding
Vermorii Q&4 NB ONB I (i A fgfllafe ra@lgdacBntehtddyy 2K S &S Wo 2aNdhave OF 4SS Q
not been exceeded on Lake Champlain sid@&2 (Table9). In 2019, microcystin was detected aivo

siteson Lake Champlaiifhe Vermont recreational guidance value was exateeded:

1 Inland Sean August 27
o0 Graveyard Poing 0.36g/L

1 Missisquoi Bay Shipyard, Highgate Springs
0 June 24;0.93ug/L
0 August 27¢ 0.26 pg/L
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Anatoxin was detecteth St. Albans Baparkon three dates¢ September 10 (0.63 ug/L$eptember 17
(0.78 ug/L) and September 24 (1g/L). Allwere below the Vermont recreational guidance value of 10

Ha/L.
Table9. Microcystin concentrations in maj lake segment2003 ¢ 2019. Data are from routine monitoring locatiorédbloom

events Datado not distinguish between net planktpavhich were tested through 2012nd whole water sampleND = not
detected Shaded bres = not applicabl®etailed data for 20032013 can be found ilAppendixD.

LakeRegion Ma;(OZlO303- 2014 2015 2016 2017 2018 2019
median 1.10 <0.16 <0.16 <0.16 <0.16
Inland Sea range 0.01¢22.5 | <0.16-0.28 | <0.16¢0.02 All <0.16 <0.16¢ 0.36
#samples 56 26 0 0 5 4
#stations 4 4 5 4
median 7.42 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Main Lake range 0.01-23.3 <0.16-0.19 All <0.16 All <0.16 <0.16¢ 1.25 All <0.16 All <0.16
Central #samples 31 27 26 31 36 36
#stations 2 2 2 4 4 6
median <0.16 <0.16 <0.16 <0.16
Main Lake range 0.01¢ 1.56 All<0.16 | All<0.16 | All<0.16 | All<0.16
North #samples 0 0 12 10 11 11
#stations 1 1 1 2
median 0.04 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Main Lake range <0.16¢3.47 | <0.160.51 | Al <0.16 All<0.16 | <0.16¢4.25 | All<0.16 All <0.16
South #samples 33 28 12 16 21 13
#stations 3 2 1 3 4 1
median 0.30 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
St Albans | range SIS | <016-02 | <01600.77 | All<016 | <0.160035 | <0.1600.38 | Al <0.16
Bay #samples 4 12 15 21 13 16
#stations 2 2 3 3 1 3
median 0.04 <0.16 <0.16
range 0.04¢ 0.08 All <0.16 NA
Malletts Bay
#samples 0 0 0 0 6 1
#stations 3 1
median 0.96
South Lake range 0.53¢ 1.86
#samples 0 0 0 0 0
#stations
median 2.56 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16
Missisquoi range <0.16-6490 | <0.16-2.29 | <0.16¢0.43 | Al <0.16 <0.16¢5.6 | <0.16¢0.38 | <0.16¢0.93
Bay #samples 40 38 19 18 16 14
#stations 7 5 6 3 4 1
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Evaluating Change over Time z A Cyanobacteria Severity Index for Vermont

One of the most frequent question asked about cyanobacteria is whether conditions are becoming worse
over time.While thecyanobacteria monitoring approaalsed in Vermont caprovide insightinto long

term change,annual variation in the numbeand locaton of sites andfrequency of reporting by
volunteerscreates challenges for answering this questi®atellite imagerycan be used to evaluate
change in open water locatiormit cannot detect cyanobacteria through cloud cover @andotcurrently
reliablefor shorelineswhere mostcontact recreation tends to occur

The VDH and VT DEC have develapsithple index that utilizes the visual assessment dath&wacterize
cyanobacteria severity for an annual index pericmin June 15 to September 1&hen receational use
and volunteer participation is highest.

ForCarmisites withat least 4routine reportsand Champlain locations witht least5, each week during

the index period is characterized éaffecteck when one or more alert level reprts were receivedand

can besummarized as seasonak Y RSE 2 F & LIS NI SAdditionaly, Thé Ovér8liReveri§ S1 & ¢ @
during the index period can bevaluatedby assigning each week a severity valud Qf3 based orthe

highest visual assessment categoeached that weeland calculating the average for the index period

for each year

Figure8 presentsthe draft cyanobacteria severity indekrough 2018for five stations that have strong
longterm data setsSites30 and 31, in Missisquoi and St. Albans Bays respectively, represent locations
with historically frequent and intense bloonwehile sites 22 and 27 in the Burlington areaperience
fewer eventsLake Carmi site 201 is also subject to frequent blooms events
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Cyanobacteria Severitpdex Value§or Selected Stations
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Figure 8. Cyanobacteria severity index valueverstations on Lake Champlaamd Lake Carmi he index periods defined as June 15 to

September 15Data is not yet available for 201®eport valuesire defined as 1 = generally safe, 2 = low alert, and 3 = high&therindex is

still in development and these dagae subject to change.

VDHandVT DEC will continue Bvaluate use of these severity metrits outreach and as a tool to
explorethe influence of environmental conditions on the occurrence of cyanobacteria blooms.
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Summary

The cyanobacteria monitoring program continuesofeerate through a strong partnership between the
State of Vermont, the Lake Champlain Committee, and the Lake Champlain Basin PAxgmrears
past, the majority of monitoring reportdocumentedgenerally safe conditions on Lake Champlain and
selected Vermont inland lakesConsistent with anecdotal regional information, many locations on
Champlain andome Vermont inland lakedid experience a higher number of alert lewslents in 2019
compared to previous yeardMicrocystin and anatoxirdetections wee infrequent and observed
concentrations were all below the Vermont recreational guidance levels in 2019.

Partners continue to use the visual assessment protocol to communicate cyanobacteria conditions across
Lake Champlain, supported by taxonomic andrtajata collected routinely at key locatioriBhe visual
assessment protocol also facilitates outreactinland lakesproviding a common way to visually evaluate

and communicate conditions to individuals who may be experiencing cyanobacteria for thiénfest
Outreach continues to be an important component of the monitoring program.

Routine monitoring occurs on oAy each week andext level conditions are most likely to be captured

in supplemental reportsnade during the rest of the weekequiring extra effort on the part of our
monitors. Because of their diligence and the increasing number of volunteers gathering data for this
project, we have a good understanding of cyanobacteria conditions on Lake Champlain and several
Vermont inland lakesvDH ad VT DE@re developingwo cyanobacteria severity metrics to assist with
outreach and investigation of bloom frequency temporal patterns.
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Appendix Az 2019 Routine Sampling locations

Waterbody Station Municipality P?ct)?/tiﬁi:e Monitor Affiliation Site # Latitude Longitude
Adams Reservoir Woodford State ParkDay Beach Bennington VT VT State Parks 443 42.889003 -73.038348
Woodford State ParkCamper Beach Bennington VT VT State Parks 444 42.884778 -73.039083

Caspian Lake Caspian Lake Greensboro VT VT DEC Volunteer 306 44.587710 -72.310363
Colchester Pond Colchester Pond Paddlecraft Access Colchester VT LCC Volunteer 458 44.550574 -73.123656
Coles Pond Coles Pond Walden VT VT DEC Volunteer 311 44508800 | -72.215750
Emerald Lake Emerald Lake State ParBay Beach East Dorset VT VT State Parks 441 43.277639 -73.005139
Half Moon Lake Half Moon State ParkCamper Beach Hubbardton VT VT State Parks 437 43.694528 -73.219083
The Narrows, Joes Pond West Danville VT VT DEC Volunteer 463 44.408902 -72.211416

Joes Pond Town Beach, Joes Pond WestDanville VT VT DEC Volunteer 464 44.410048 | -72.198161
Clubhouse Circle, Joes Pond West Danville VT VT DEC Volunteer 465 44.417293 -72.220855

Lake Carmi, Black Woods Franklin VT LCC Volunteer 164 44.975297 -72.885460

Lake Carmi Stateark South / Area A Franklin VT VT State Parks 165 44.956922 -72.877290

Lake Carmi, Dewing Road Franklin VT LCC Volunteer 166 44.982139 -72.853540

Lake Carmi Lake Carmi, North Beach Franklin VT VDH 167 44.990535 -72.870310
Lake Carmi State Park Franklin VT VDH/ VT State Parks 201 44.960813 -72.876742

Carmi DECQOZLentral Open Water Franklin VT VT DEC 409 44.972600 -72.874500

Carmi DEC@35outhern Open Water Franklin VT VT DEC 410 44.959200 -72.886900

Carmi DECO3ortheastern Open Water Franklin VT VT DEC 411 44.983280 -72.859880

Grand Isle State Park Grand Isle VT VT State Parks 11 44.686021 | -73.289124

Pelots Bay North Hero VT LCC Volunteer 24 44.825370 -73.299149

LTM 34 Milton VT VT DEC 34 44.708167 -73.226833

Champlairt Inland Sea Burton Island State Park St. Alban§own VT VT State Parks 37 44.776860 -73.196317
The Gut Grand Isle VT LCC Volunteer 49 44.751374 -73.290260

Sand Bar State Park Milton VT LCC Volunteer 57 44.628758 -73.239937

City Bay Rt 2 North Hero VT LCC Volunteer 78 44.815894 -73.289081
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State/

Waterbody Station Municipality Province Monitor Affiliation Site # Latitude Longitude

Knight Point State Park North Hero VT LCC Volunteer/ VT State Par 80 44.768669 -73.294455

South Hero Fish and Wildlife Boat Access South Hero VT LCC Volunteer 110 44.636405 -73.265227

Marycrest Beach Grand Isle VT LCC Volunteer 116 44.723362 -73.281545

Cedar Ledge North Hero VT LCC Volunteer 131 44.846952 -73.262188

Keeler Bay East South Hero VT LCC Volunteer 134 44.654142 -73.291958

Maquam Beach Swanton VT LCC Volunteer 139 44.920807 -73.161356

Champlairc Inland Sea Woods Island State Park St.Albans Town VT LCC Volunteer 145 44.804871 | -73.204525

Knight Island State Park North Hero VT LCC Volunteer 146 44.810722 -73.258077

South Alburgh Squires Bay Alburgh VT LCC Volunteer 182 44.903005 -73.271732

Everest Rd. Milton VT LCG/olunteer 185 44.649832 -73.213102

Dunham Bay North Hero VT LCC Volunteer 186 44.885619 -73.273367

(from the RT 78 bridge Lapan Bay St. Albans Town VT LCC Volunteer 385 44815365 | -73.177842
in Swanton VT to the

RT 2 causeway Maguam Shore (Swanton, VT) Swanton VT LCC Volunteer 386 44.901564 -73.167081

between Milton ar.1d Knight Point State Parkthe Point North Hero VT LCC Volunteer/ VT State Par 419 44.767255 | -73.298751

i:gﬂ;i: fh';’ E;/It Carry Bay East Shore North Hero VT LCC Volunteer 420 44.835079 | -73.272726

Alburcgg:ﬁrssgg%e and Idlewild Road South Hero VT LCC Volunteer 427 44.664462 | -73.277574

Fee Fee Point North Hero VT LCC Volunteer 461 44.895854 -73.267445

Graveyard Point North Hero VT LCC Volunteer 473 44.831823 -73.286133

Allen Point South Hero VT LCC Volunteer 189 44599195 | -73.311435

Ausable Point Campground Beach Peru, NY NY LCC Volunteer 376 44.572130 -73.426570

Ausable Point Road_ake side Peru, NY NY LCC Volunteer 434 44572869 | -73.432738

Beech Bay South Hero VT LCC Volunteer 190 44.632500 -73.342900

Champlain- Main Lake Burlington Inner Dock Burlington VT LCC Volunteer 381 44.482000 -73.224638

Central Burlington, VF Texaco Beach Burlington VT LCO/olunteer 72 44487636 | -73.232126

Community Sailing Center Burlington VT LCC Volunteer 107 44.482060 -73.225524

Corlear Bay, Port Douglas Boat Launch Chesterfield, NY NY LCC Volunteer 160 44.486116 -73.411743

Delta Park Colchester VT LCG/olunteer 405 44536704 | -73.277491

Essex Road Willsboro, NY NY LCC Volunteer 382 44.343764 -73.357744

Hills Point Charlotte VT LCC Volunteer 384 44.339163 | -73.281818




State/

Waterbody Station Municipality Province Monitor Affiliation Site # Latitude Longitude

LaPlatte River mouth, Shelburne Bay Shelburne VT LCC Volunteer 55 44.400342 -73.233455

Leddy Park Burlington VT LCC Volunteer 54 44.500826 -73.253409

LTM 16 Shelburne VT VT DEC 16 44.425000 -73.232000

LTM 19 South Burlington vT VT DEC 19 44.471000 | -73.299000

LTM 21 Burlington VT VT DEC 21 44.474833 -73.231667

Champlain Main Lake LTM 33 Plattsburgh, NY NY VT DEC 33 44.701167 | -73.418167

Centrd North Beach Burlington VT LCC Volunteer 22 44.491058 | -73.240373

North Shore Beach Burlington VT LCC Volunteer 391 44.520757 -73.269584

Oakledge ParkBlanchard Beach Burlington VT LCG/olunteer 42 44.457440 -73.225507

Oakledge ParkRocky Shoreline Burlington VT LCC Volunteer 44 44.456715 -73.228030

Oakledge ParkSouth Cove Burlington VT LCC Volunteer 43 44.454958 -73.230043

(from the Grand Ordway Shore Road Shelburne VT LCC Volunteer 459 44.353909 | -73.270787
Isle/Plattsburgh ferry - - -

crossing south to the Perkins Pier Burlington VT LCC Volunteer 392 44.472752 -73.220755

Charlotte/Essex ferry) Peru Boat Launch Peru, NY NY LCC Volunteer 159 44.618839 | -73.440433

Point Bay Marina Charlotte VT LCC Volunteer 162 44.274628 -73.284886

Port Kent Beach Chesterfield, NY NY LCC Volunteer 152 44.528651 -73.403473

Red Rocks Beach South Burlington VT LCC Volunteer 27 44.441999 -73.224133

Shelburne Beach Shelburne VT LCC Volunteer 48 44.363061 -73.267611

Shelburne Farms Shelburne VT LCGC/olunteer 123 44.404449 -73.268312

South Beach Road South Burlington VT LCC Volunteer 467 44.423968 -73.217839

South Cove Beach Burlington VT LCC Volunteer 173 44.449835 -73.231576

Starr Farm Beach Burlington VT LCC Volunteer 108 44.513764 -73.271397

Sunset/Crescent Beach South Hero VT LCC Volunteer 132 44.608883 | -73.315846

Teddy Bear Point Cove, Willsboro NY Willsboro, NY NY LCC Volunteer 63 44.442723 -73.374283

Triangle Beach Burlington VT LCC Volunteer 466 44.464789 -73.219562

Whiskey Bay Charlotte VT LCC Volunteer 426 44.270241 -73.301477

White's Beach in Crescent Bay South Hero VT LCC Volunteer 114 44.621145 -73.323442

Champlain Main Lake Alburgh Dunes State Park Alburgh VT VDH/ VT State Parks 35 44864624 | -73.301956

North Holcomb Boat Launch Isle la Motte VT LCC Volunteer 129 44.854684 | -73.331620
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State/

Waterbody Station Municipality Province Monitor Affiliation Site # Latitude Longitude

Horicans Fish and Wildlife Access Alburgh VT LCC Volunteer 127 44.914084 -73.314491

Lighthouse Point Road Isle la Motte VT LCC Volunteer 472 44.906840 -73.344017

LTM 36 Grand Isle VT VT DEC 36 44.756167 -73.355000

LTM 46 RousegPoint, NY NY VT DEC 46 44.948333 | -73.340000

Champ';igrt'\r’]'ai” Lake Mud Point Alburgh VT LCC Volunteer 389 44.931647 | -73.312126

Oliver Bay Plattsburgh, NY NY LCC Volunteer 45 44.737454 -73.402344

Pelots Point West North Hero VT LCC Volunteer 130 44.826076 | -73.310125

Plattsburgh City Beach Plattsburgh, NY NY LCC Volunteer 47 44.719494 -73.430751

(north of the Grand Pt. Au Roche Boat Launch Plattsburgh, NY NY LCC Volunteer 109 44.804399 | -73.362971
Isle/Plattsburgh ferry

to the VT/QC border) Pt. Au Roche State ParReep Bay Beekmantown, NY NY LCC Volunteer 84 44777511 | -73.378863

Pt. Au Roche State Park Beach Beekmantown, NY NY LCC Volunteer 26 44774136 -73.393798

Rouses Pt Rouses Point, NY NY LCC Volunteer 28 44991474 -73.362137

RPt DEC Old Beach Rouses Point, NY NY LCC Volunteer 395 44.999109 -73.357842

Stoney Point, Isle la Motte Isle la Motte VT LCC Volunteer 128 44.871482 -73.359440

Treadwell Bay, Beekmantown NY Beekmantown, NY NY LCC Volunteer 64 44.760077 -73.407520

Vantines Boat Launch Grand Isle VT LCC Volunteer 115 44.719813 -73.341888

Beggs Park Beach, Essex NY Essex, NY NY LCC Volunteer 60 44.308462 -73.347324

Bulwagga Bay/Port Henry Port Henry, NY NY LCC Volunteer 138 44.036878 -73.454751

Burgey Farm Road Addison VT LCC Volunteer 380 44.055940 -73.417176

Button Bay Boat Launch Ferrisburg VT LCC Volunteer 74 44.176162 -73.352250

Champlain Main Lake Button Bay South Ferrisburg VT LCC Volunteer 183 44.168634 -73.355595

South Button Bay State Park Ferrisburg VT LCC Volunteer 180 44.180831 -73.359292

Button Bay State Parkhe Point Ferrisburg VT LCC Volunteer 421 44.178117 -73.370721

Camp Dudley, Westport NY Westport, NY NY LCC Volunteer 75 44.143222 -73.415671

Camp Greylock Ferrisburg VT LCC Volunteer 118 44.243147 -73.292495

Charlotte Town Beach Charlotte VT LCC Volunteer 76 44.334725 -73.282902

Chimney Point Addison VT LCC Volunteer 143 44.034809 -73.422602

Converse Bay Charlotte VT LCC Volunteer 184 44.293795 -73.289676

DAR State Park Addison VT LCC Volunteer 39 44.054526 | -73.418253
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State/

Waterbod Station Municipali . Monitor Affiliation Site # Latitude Longitude
y pality Province 9
Ferrisburg Town Beach Ferrisburg VT LCC Volunteer 117 44.235937 -73.300976
Hawkins Bay Ferrisburg VT LCC Volunteer 105 44.243757 -73.283361
Kingsland Bagtate Park Ferrisburg VT LCC Volunteer 15 44.240302 -73.298734
Lane's Lane Landing Charlotte VT LCC Volunteer 121 44.273405 -73.288894
Champ'gi;'t\r"]ai” Lake Long Point Ferrisburg VT LCC Volunteer 18 44.258135 | -73.277644
Long Point Beach Ferrisburg VT LCGC/olunteer 460 44.2529 -73.2796
Long Pt, (Wood) Ferrisburg Ferrisburg VT LCC Volunteer 41 44.256623 -73.283074
LTM 07 Ferrisburg VT VT DEC 7 44.126000 -73.412833
LTM 09 Ferrisburg VT VT DEC 9 44.242167 -73.329167
North Harbor Ferrisburg VT LCG/olunteer 147 44.199725 -73.358821
(south from the North Shore Road Charlotte VT LCC Volunteer 462 44277462 -73.293157
Charlotte/Essex ferry Port Henry Boat Launch Port Henry, NY NY LCC Volunteer 153 44.052777 | -73.450585
to the Champlain
bridge at Crown Town Farm Bay Charlotte VT LCC Volunteer 119 44.269164 -73.288749
Point/Chimney Point) Tri-Town Road, West Addison Addison VT VDH 210 44.085383 | -73.407909
Westport Boat Launch Westport, NY NY LCC Volunteer 59 44.188732 -73.432835
Whallons Bay Essex, NY NY LCC Volunteer 122 44.273258 -73.346144
Bayside Beach Colchester VT LCC Volunteer 377 44.545655 -73.215944
. Camp Kiniya Colchester VT LCC Volunteer 142 44.606441 -73.229078
Champlain Malletts
Bay LTM 25 Colchester VT VT DEC 25 44.582000 -73.281167
Malletts Bay Boat Launch Colchester VT LCC Volunteer 120 44.554162 -73.231003
(south of the Rt 2
causeway between Niguette Bay State Park Colchester VT VT State Parks 67 44.581294 -73.188891
Milton and South Hero -
VT, west to the Niguette Bay State ParkCove Beach Colchester VT VT State Parks 416 44.580375 -73.196118
Malletts Bay causeway, Rosetti Park Colchester VT LCC Volunteer 111 44555009 | 13252797
HighgateSprings Highgate VT VT DEC 14 44.991767 -73.113383
Champlain Missisquoi Larry Greene F&W Access, RT 78 Swanton VT LCC Volunteer 87 44.967967 | -73.221117
Bay
LTM 50 Alburgh VT VT DEC 50 45.013333 -73.173833
(north of the Rt 78 LTM 51 Philipsburg, QC QC VT DEC 51 45.041667 | -73.129667
bridge, including
Quebec waters) Phillipsburg, QC Philipsburg, QC QC LCC Volunteer 58 45.039064 -73.078692
Shipyard, Highgate Springs Highgate VT LCC Volunteer 30 44.980760 -73.107881
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State/

Waterbody Station Municipality . Monitor Affiliation Site # Latitude Longitude
Province
Venise erQuebec Venise erQuebec QC LCC Volunteer 399 45.070500 -73.145100
Champlair SouthLake LTM 02 Benson VT VT DEC 2 43.714000 | -73.383000
(south of the
Champlain Bridge at LTM 04 Bridport VT VT DEC 4 43.951000 | -73.407000
Chimney/Crown Points . .
to Benson VT) Mud FlatsAddison Addison VT LCC Volunteer 456 44.031529 -73.408288
Black Bridge St. Albans Town VT LCC Volunteer 191 44.810300 -73.151800
Ferrand Rd. SAlbans St. Albans Town VT LCC Volunteer 113 44791711 -73.142541
Champlair+ St. Albans Georgia Beach Georgia VT LCC Volunteer 383 44.768200 | -73.162600
Ba
y Hackett's Way St. Albans Town VT LCC Volunteer 402 44.784388 -73.173965
(Black Bridge in the Hathaway Point Road St. Albans Town VT LCG/olunteer 403 44.796369 | -73.163121
inner Bay to Kill Kare
Point on the north; just Kill Kare State Park St. Albans Town VT LCC Volunteer/VT State Par 56 44.777702 | -73.180801
west of Melville LTM 40 St. Albans Town VT VT DEC 40 44785333 | -73.162167
Landing on the Georgig
VT shore) Melville Landing Georgia VT LCC Volunteer 176 44.761999 -73.167402
St. Albans Bay Park St. Albans Town VT LCC Volunteer 31 44.808658 -73.144361
St. Albans Boat Launch St. Albans Town VT LCC Volunteer 32 44793721 -73.171428
Branbury State ParkDay Beach Brandon VT VT State Parks 436 43.908167 -73.068417
Lake Dunmore
Lake Dunmore Boat Launch Salisbury VT LCC Volunteer 401 43.905611 -73.083084
) Lake Iroquois Williston VT LCC Volunteer 203 44.378068 | -73.086737
Lake Iroquois - -
Lake Iroquois Southwest Hinesburg VT LCC Volunteer 169 44.363273 -73.085641
Derby Bay Derby VT MWA Volunteer 211 44.994345 -72.188561
Eagle Point, Derby, VT Derby VT VT DEC Volunteer 445 45.002421 -72.201456
Holbrook Bay Newport Town VT MWA Volunteer 212 44.964178 -72.239919
Newport City Dock Newport City VT MWA Volunteer 342 44.937345 -72.211851
Lake Memphremagog
Prouty Beach Newport City VT VT DEC Volunteer 204 44.946537 -72.208702
South Bay F&W Access, Newport VT Newport City VT VT DEC Volunteer 425 44.929133 -72.212672
Strawberry Acres, Newport VT Newport Town VT MWA Volunteer 448 44.95523 -72.234081
Sunset Acres, Derby Bay Derby VT VT DEC Volunteer 423 44.983510 -72.186256
Lake Morey VT Fish and Wildlife Access, Lake Morey Fairlee VT VT DEC Volunteer 451 43.921556 -72.15922
Lake Runnemede Lake Runnemede (Evarts Pond) Windsor VT VT DEC Volunteer 354 43.483116 -72.391567
Mill Pond Kayak Access, Mill Pond VT Windsor VT VT DEC Volunteer 452 43.476368 -72.396311
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Waterbody Station Municipality P?ct)?/tiﬁi:e Monitor Affiliation Site # Latitude Longitude
Norton Pond Norton Pond Fish andlildlife Access Warrens Gore VT VT DEC Volunteer 447 44.923887 -71.87136
Shelburne Pond Shelburne Pond Boat Launch Shelburne VT LCC Volunteer 396 44.377204 -73.162095
Winona Lake Winona Lake (Bristol Pond Fishing Acces: Addison VT LCC Volunteer 455 44.181956 -73.099917
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Appendix B. Visual assessment protocols - Lake Champlain Committee
https://www.lakechamplaincommittee.org/get
involved/volunteers/cyanobacteriamonitors/algaebloomintensity/

32612018 Cyanobacteria Bloom Intensity - LCC

General Instructions

Category 1a: No cyanobacteria present - clear water

Category 1b - No cyanobacteria present - brown and turbid conditions

Category 1c - Mo cyanobacteria present - other plant material

Category 1d - Litfle cyanobacteria present - Generally safe conditions

Category 2: Cyanobacteria present, but at less than ‘bloom’ levels - Low alert conditions

Category 3: Cyanobacteria bloom in progress - High alert conditions

General Instructions

Observations should be made at the same location once per week. Observafions must be made between 10:00
AM and 3:00 PM. At that time the algae have had a chance to rise from lower in the water column, but cells are
not yet likely to have ruptured from the heat of mid-day. All observations submitied and approved will be posted
on the Vermont Depariment of Health cyanobacteria tracker. Anyone providing repaorts should include
information on the extent and type of algae and plant growth, the color of the water, and rate the algae intensity.
The rating scale runs from one (a, b, ¢, or d) to three, with one being clear water with little to no cyanobacteria
present and three being a cyanobacteria bloom in progress.

For category 2 and 2 conditions, three digital photographs should be submitted via the online form. Remember
to avoid direct contact if the bloom is well developed.

Category 1a: No cyanobacteria present - clear water

Any organisms floating in water column are clear (e.g. insect ‘skins') rather than green. Leafy or grass-like
plants {(including duckweed) may be present. Foam may be present.

Objects sitting lower in the water column are clearly visible (red amow

indicates water surface)

https:/fwanw lakechamplaincommittee orgiget-involved volunteers/cyanobacter amonitors/algasbloomintensity/ 212
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Overall appearance of water is clear

Category 1b = No cyanobacteria present = brown and turbid conditions

Brown turbid fow visibility through water cofumn

Brown and cloudy does not indicate presence of cyanobacteria

https /www lakechamplancommitiee, orglget=invo ved/ivelunteersicyanobactiernamonitorsialaaebloomintensity/ a2
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3/26/2019 Cyanobacteria 8loom [ntensity = LCC
Category 1c = No cyanobacteria present = other plant material

Other material that doesn't count as cyanobacteria might include:

Long strands that tangle around paddles or boat hooks
Small bright mustard yellow (pollen) or grass green (duckweed) particles
Algae attached to rocks or the lake bottom.

From a distance duckweed may look like green algae or cyanobacteria
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3/26/2019 Cyanobacteria Bloom [ntensity = LCC

Duckweed up clkse

Category 1d - Little cyanobacteria present - Generally safe conditions

Green floating balls may be visible. but only on close inspection and in densities so low that they do not impair
recreational enjoyment of the water. There are no surface or near shore accumulations of cyanobacteria.
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3126/2019 Cyanobacteria Bloom Intensity = LCC

Water appears perfectly clear

But close inspection shows some cyanobacteria present

Category 2: Cyanobacteria present, but at less than ‘bloom’ levels - Low alert
conditions

Numerous green balls (pinhead size or larger) floating in water column, but not accumulated at water surface.
Possible small (smaller than a softball) patches of algae accumulation. Open water color not green, Possible
narrow band of cyanobacteria accumulation at shoreline,
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